What is claimed is: 




An etchant ga& composition, comprising: 

a carrier gas; \ 

one or more C 2+ F gases; 

CH 2 F 2 ; and \ 

a gas selected from the group consisting of CHF 3 , CF 4 , and mixtures thereof. 



2. The etchank gas com 
C 2+ F gases comprises C 4 F 8 . 



bsition according to Claim 1, wherein the one or more 



3. The etchant gas composition according to Claim 1, wherein the one or more 
C 2+ F gases is C 4 F 8 . 

^ y* The etchant gas composition according to Claim 1, wherein the carrier gas is 
selected from the gtxmp consisting of argon, helium, and xenon. 




argon. 



TheVtchant gas composition according to Claim 1, wherein the carrier gas is 



An etchant gas composition, consisting essentially of: 
a carrier gfcis; 
one or more C 2+ F gases; 
CH 2 F 2 ; and 
CHF 3 . 



7. The etchant gas comppsition according to Claim 6, wherein the one or more 
C 2+ F gases comprises Cj 
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8. The etchant ga^ conjfcposition according to Claim 6, wherein the one or more 
C 2+ F gases is C 4 F 8 . 

9. The etchant gks composition according to Claim 6, wherein the carrier gas is 
^j^X^selected from the group consisting of argon, helium, and xenon. 

\j n^O. The etchant gas composition according to Claim 6, wherein the carrier gas is 
0 X^/ argon. 

11. An etclJant gas composition, consisting essentially of: 
a carriengas; 
one or mpre C 2+ F gases; 
CH 2 F 2 ; 4d 
CF, 

12. The etchant gas composition according to Claim 11, wherein the one or more 
C 2+ F gases comprises cIfV 

1 3 . The et&hant gas composition according to Claim 1 1 , wherein the one or more 
C 2+ F gases is QF 8 . 




>4. TheWhant gas composition according to Claim 1 1 , wherein the carrier gas is 
selected from the group consisting of argon, helium, and xenon. 



v \X /1 5. The ^tchant gas composition according to Claim 1 1 , wherein the carrier gas is 
^ / argon. 
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16. An etchant gas composition, consisting essentially of: 
a carrier gas;\ 
one or more 0^ + F gases; 
CH 2 F 2 ; 
CHF 3 ; and 
CF 4 . 

17. The efdiant gas composition according to Claim 16 5 wherein the one or more 
C 2+ F gases comprises C 4 F 8 . 




18. The etchkit gas composition according to Claim 16, wherein the one or more 
C 2+ F gases is C 4 F\. 



^^*to^9. The etohant gas composition according to Claim 16, wherein the carrier gas is 
Q^X selected from tlA group consisting of argon, helium, and xenon. 

0. The atchant gas composition according to Claim 16, wherein the carrier gas is 
1 argon. ^ 



21. An apparatus for etching insulating oxides, comprising: 

a plasmaVeaction chamber containing an etchant gas comprising a carrier gas, 
one or more C 2+ F\gases, CH 2 F 2 , and a gas selected from the group consisting of CHF 3 , 
CF 4 , and mixtures\thereof. 

22. The apparatus according to Claim 21, wherein the one or more C 2+ F gases 
comprises C 4 F 8 . 




23. The apparatus according to Claim 21, wherein the one or more C 2+ F gases is 
C 4 F 8 . 
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24. The apparatus according to Claim 21, therein the carrier gas is selected from 
the group consisting of argon, helium, and xenon. 

25. The apparatus according to Claim 21, wherein the carrier gas is argon. 

26. An apparatus for etching insulating oxides, comprising: 

a plasma reaction chamber containing an etchant gas consisting essentially of a 
carrier gas, one or more C 2+ F gases, Cj| 2 F 2 , and CHF 3 . 

27. The apparatus according to c/aim 26, wherein the one or more C 2+ F gases 
comprises C 4 F 8 . 

28. The apparatus according tp Claim 26, wherein the one or more C 2+ F gases is 
C 4 F 8 . 



29. The apparatus according to Claim 26, wherein the carrier gas is selected from 
the group consisting of argon/helium, and xenon. 



30. The apparatus according to Clairri 





V 

the earner gas is argon. 



31. An apparatus for etching insulating oxides, comprising: 

a plasma reaction/chamber con/aining an etchant gas consisting essentially of a 
carrier gas, one or moreC 2+ F gases, CH 2 F 2 , and CF 4 . 



32. The apparatus according to Claim 31, wherein the one or more C 2+ F gases 
comprises C 4 F 8 . 



33. The apparatus according to Claim 3 1 , wherein the one or more C 2+ F gases is 



C 4 F 8 . 
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34. The apparatus according to Claim 3jl, wherein the carrier gas is selected from 
the group consisting of argon, helium, and xenon. 

35. The apparatus according to Claim 31, wherein the carrier gas is argon. 

36. An apparatus for etching insulating oxides, comprising: 

a plasma reaction chamber containing an etchant gas consisting essentially of a 
carrier gas, one or more C 2+ F gases, CH 2 F 2 , CHF 3 , and CF 4 . 



37. The apparatus according ta Claim 36, wherein the one or more C 2+ F gases 
comprises C 4 F 8 . 



38. The apparatus according to Claim 36, wherein the one or more C 2+ F gases is 
QF 8 . / 

/ 

/ 

39. The apparatus according to Claim 36, wherein the carrier gas is selected from 
the group consisting of arg^n, helium, and xenon. 

/ 

40. The apparatus ac/ording to Claiffo 36, Wherein the carrier gas is argon. 



41. A method for etching an insulating oxide layer on a substrate, comprising: 
placing the substrate into aj^/asma reaction chamber; 

introducing into the plasma reaction chamber an etchant gas comprising a carrier 
gas, one or more CiF gases, CH 2 F 2 , and a gas selected from the group consisting of 
CHF 3 , CF 4 , and mixtures thereof; and 

creating aplasma in the plasma reaction chamber. 

42. The me/hod according to Claim 41, wherein the etchant gas consists essentially 
of: a carrier gas; one or more C 2+ F gases; CH 2 F 2 ; and CHF 3 . 
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43. The method according to Claim^l, wherein the etchant gas consists essentially 
of: a carrier gas; one or more C 2 +F gases; CH 2 F 2 ; and CF 4 . 

44. The method according to Claim 41, wherein the etchant gas consists essentially 
of: a carrier gas; one or more C 2+ F gases; CH 2 F 2 ; CHF 3 ; and CF 4 . 

45. The method according to ClAim 41 , wherein the step of introducing into the 
plasma reaction chamber an etchant gas is performed using gas flow rates of 5 to 20 
seem for C 2+ F gases, 5 to 20 seen/ for CH 2 F 2 , 10 to 30 seem for CF 4 , 20 to 50 seem for 
CHF 3 , and 70 to 200 seem for thp carrier gas. 



46. The method according/to Claim 41 , wherein the one or more C 2+ F gases 
comprises C 4 F 8 . 



i hi, wiiei cm i 



47. The method accordmg to Claim 41, wherein the one or more C 2+ F gases is C 4 F 8 . 



48. The method according to Claim 41 , wherein the carrier gas is selected from the 
group consisting of arg c/n, helium, and xenon. 

49. The method according to Claim 41, wherein the carrier gas is argon. 



)d acp 



50. The method according to Claim 41, wherein the insulating oxide layer is doped 
silicon dioxide. / 

5 1 . The methoa according to Claim 41, wherein the insulating oxide layer is 



borophosphosilic^e glass, borosilicate glass, or phosphosilicate glass. 
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52. The method according 
silicon dioxide having doping 
phosphorus. 



53. 



to Claim 41, wherein the insulating oxide layer is a 
of about 3% or more for boron and about 3% or more for 



A method for etching a i insulating oxide layer on a substrate, comprising: 
placing the substrate inib a plasma reaction chamber; 

introducing into the plasma reaction chamber an etchant gas comprising a carrier 
gas, one or more C 2+ F gases, CH 2 F 2 , and a gas selected from the group consisting of 
CHF 3 , CF 4 , and mixtures thereof; and 

creating a plasma in the { lasma reaction chamber at a power level of less than 
about 1000 W per 200 mm of substrate. 



54. The method according to 
of: a carrier gas; one or more C 2+ 



55. The method according to 
of: a carrier gas; one or more C 2+ 

56. The method according to 




Claim 53, wherein the etchant gas consists essentially 
gases; CH 2 F 2 ; and CHF 3 . 

Claim 53, wherein the etchant gas consists essentially 
gases; CH 2 F 2 ; and CF 4 . 

Claim 53, wherein the etchant gas consists essentially 



of: a carrier gas; one or more C 24 F gases; CH 2 F 2 ; CHF 3 ; and CF 4 . 

] 

57. The method according td Claim 53, wherein the step of introducing into the 
plasma reaction chamber an etcftant gas is performed using gas flow rates of 5 to 20 
seem for C 2+ F gases, 5 to 20 sccjm for CH 2 F 2 , 10 to 30 seem for CF 4 , 20 to 50 seem for 
CHF 3 , and 70 to 200 seem for the carrier gas. 



58. The method according /to Claim 53, wherein the one or more C 2+ F gases 
comprises C 4 F 8 . j 
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59. The method according to Claim 53, wherein the one or more C 2+ F gases is C 4 F 8 . 

60. The method according i o Claim 53, wherein the carrier gas is selected from the 
group consisting of argon, helhm, and xenon. 

61 . The method according t( Claim 53, wherein the carrier gas is argon. 

62. The method according tp Claim 53, wherein the insulating oxide layer is doped 
silicon dioxide. 



63. The method according i o Claim S^Vh^n the insulating oxide layer is 
borophosphosilicate glass, bore silicate glass^or phosphosilicate glass. 

64. The method according t< » Claim 53, wherein the insulating oxide layer is a 
silicon dioxide having doping c|f about 3% or more for boron and about 3% or more for 
phosphorus. 
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